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0 Cleavable labels for use in binding assays. 

fw^JT^v'^^'^ "^^""^ '^"^^ ? solubilized specific binding comolex is 

SmnThJ'Lit"^ '"^'"^ ' ^"^"""^ ^^^^9^ ^ bond c^v^le u^i^^^ 

compatible wrth the assay and with the complex solution. Suitable labels are conaitions 

F-NHCSNHCH^Ha-SH 

and 

(F-NHCSNHCH,CH,-S), 
where F is a fluorophore. 
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CLEAVABLE LABELS FOR USE IN BINDING ASSAYS 



Technical Reld 



The im^on relat^to immunoassay or other specific binding procedures, especially fluorescence- 
oased procedures. Specifically, the invention relates to methods of performing assays which use solubilized 
sp«afic complexes, especially Immune complexes. The method permits measurement of labeling moieties 
in independent fom». especially those labels which will result in quantitation of the fluoreLnce of 
independent fluorophores in solution. 



TO 



Background A rt 



The use Of immunoglobunn/antigen interactions as the basis for assuring specificity in quantitative 
assays has now been practiced fbr more than two decades. The literature describing a variety of such 
75 assaj^ IS extensive, and the nunrjber of possible protocols is almost prohibitive of a Dst wWch is an 
inclusive. The particular methods to which this imrention is directed involve formation of a labeled immune 
comptec or other specific complex and solubinzfng this complex There are a large number of protocols for 
even this Hmited approach, which, however, have some features In common. 

Of cou.^. at least one component invohred In the assay must be, or become, detectable in some 
20 manner. In the m^ority of cases, this means that one of the participants in the specific reaction such as an 
immunoreaction must be labeled in some fashion. Various labels have been employed: radioactive isotopes 
-L"'^"^' substances, enzymes (which can then be used to catalyze reactions with detecta^ 

products or reactants) and even macroscopic particles which perniit visuafization. The most sensitive of 
these assays ubhze enzymes, radioactive substances, or fluorophores. 
2S In all ttiese procedures, the quantity of label measured must be a function of the quantity of analvte 
Z^Vl^l^^^f']^ ^ •^■^'y- ^° ^ys- ®»»^er the labeled component is caused 

Ifl^ °' '"^'^ *^ ^P'«' °^ ^yte *e sample is allowed to 

compete with the component carrying the label for a substance specifically reactive with the analyte 

^ r^Zr^ T*°^'!L ^ ^^"^ separation must be effected between the affinity partners which have 
^^^l^ lha specrfic reaction and those that have not Most frequently, the immune or other 
complexes foimed are either precipitated or are adsortjed to a solid support If predpltated. the complexes 
are generally harvested by centrifugation: if adsort>ed to a solid support the complexes are separated from 
ITTtS^^u"™!^^ do not react with adsorbent In most assay designs 

the tebel wh^ b used for quantitation is included in and measured in the solid phase. However, in the 

35 to which this invention is addressed, the specifically formed complex is redissoh/ed before 

measuring the label. 

mmSlf r"/""**?'"^"* i "^^^ ^^'^ ^ predpltated immune complex 

containing a fluorophore is dissolved In base fbr reading with a fluorometer. Since the base dissolves the 
entire complex, and does not separate the fluorophores from the complex, the fluorophores may be close 

nrnnh? T '"o'^'^r: ^'^"^ '^"''"^ '^^"'^ Po*^"^"^ ^^^^ -"Ore dilute 

Z ZZI^ ^f^'fi^m'^ ^- ^ 2fin Biochem (1981 ) 18:253-274). Thus, there is a Hmitation 

S..!^n,^Ti ^ '^"^ ^ ^"^""^ fluorophores to each otiier even on the 

SSflriT °^ "^""S- ^ example, enzyme 

.5 SSITS^ t ^^J^^'^'*'" ^ ^ «"?^"9ated and (less seriously) radiation m^Tbe 

45 absorbed by the complex to Which the radioisotope is bound. 

ft would be helpful in increasing sensitivity and accuracy if the fluorophore or otfier label could be 

TlZ ^h? "'"""^'^ resolubiBzed. Were this achievable, tiie fluorophore moliule^ 

so l^ZTr^ " independent moieties so ttiat they have increased detectabifrty. i.e.. reduced 

so capacity to quench, or otiwwise alter, tiieirdetectability. ouuw»u 

^^ilfn^l^I*^-^ ®* ^ flie use of a splittable bond in the conjugation of a label to a 

SSSSTh IT '"["""^y P^"^^ the label to be detached for measurement The label is 
2Sl,fir?lI !T ^r!°^^ and is freed for tt» purpose of overcoming difficulties In 

f ^'"^ fl"°'«sc8nt-label8d assays which in^s reatfmg emitted tight 

where tt,e fluorescent complex is adsorbed to a sotid support for example, the high ccTncentration of 
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70 



to Zte Ifmte SI? T °' "^'^ "'^"'^ measurement (akin to attempting 

©view the stars in the daytime). To solve this problem of high emission a numtser of suaoasted tniimThi^ 

prefen-ed procedures for preparing lat)eled moieties conjugated tiirough disulfide l^adeTwhteh p!! 
conducted as a monolayer, or a toss of accuracy will result from failure to cleave tiieTnds 



Disclosure of the Invention 

75 



contnbutng to the ease of perfom.ir,g «,em. The assays all include formation of a swiiS^motex 
specifically reactive component through a bond which Is^dTcle^vJSTunderSSfn.^^^^ 

(F-NHCSNHCH^H^.SCH,CH,CO)„-X. 
F-NHCSNHCH,CH,SH. and 
(F.NHCSNHCH,CH^-), 
where m is from 1 to 15. F is a fiuorophore and X is a specific reaction participant 



Modes of Canryino Out ttte Invention 
A. Definitions 



n«en*s. ,„cM,„g mnrnog^ o, fragmentt ..ereot. « ma, be . .Jotein, alaS^lTtJ^ 
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molecule of suffiderrt size to constitute an antigenic determinant Antibodies, in general, can be raised 
against sites of approximately 10 A or more if the materials comprising such sites are made sufficiently 
large to be immunogenic by conjugation to carrier molecules. This is frequently the practice in generating 
antibodies to, for example, small r peptide units or other small molecules in spedfic vaccines. 
6 The "substance specifically reactive with analyte" also refers to the components of reactions which are 
not immunoreactions, but which retain the property of spedficity in the face of contaminants. For example, 
certain lectins react specifically with the carbohydrate moieties on certain proteins, certain receptors found 
on cell surfaces react specifically with their target materials; biotin reacts specifically wrtii avidin. Thus, 
"substance specifically reactive with analyte' is used as a general term to indicate tiie otiier partner in an 

70 affinity reaction between an analyte substance and a reagent spedficaliy reactive with it, including, but not 
limited to. antibody and a material containing an antigenic determinant for which it is specific. 

More generally, a "spedfrc reaction partidpant" may refer ertfier to the above reagent reactive with 
analyte or to tiie analyte ttscif . Each is the counterpart of tine otfier in the highly spedfic interaction which 
fonms the basis for the assay. 

IS "Conditions compatible witti the assay" as they relate to the reactivity of the "deavable" bonds in the 
conjugates of the invention, refer to conditions which do not interfere with the conduct of the assay, but 
which succeed in liberation of the label. Thus, the bond is sufRdentiy stable that rt is not dissodated during 
tiie fonmation and solubilization of the complex formed in the specific reactions of the assay, but can be 
cleaved by imposing conditions which do no: otherwise interfee wrtii the complex. 

20 Thus, "cleavable bond" refers to a bond ttirough which a substance participating in the complexing 
reaction is conjugated to label. The conjugation may be ertiier tfirough an independent finking spedes, 
described below, or may be a direct conjugation between ttie component involved in tiie spedfic 
complexing reaction and the lat>eled material. 

■Specifically deavable linker" refers to a substance which is used to conjugate two separate mdeties 

25 and which provides a cleavage site for separating the conjugated entiti'es under specific predetennined 
conditions- For use in tiie invention, the specifically deavable linker should be stable under the conditions of 
storage and assay and. in particular, under conditions assodated witii tiie presence of serum. Thus, ttie 
Dnkage should be stable to neutral pH and physiok)gicaI ionic strengtiis and under tiie conditions under 
which immune or otiier complex is formed. However, it should cleave rapidly upon completion of tii 

30 separation and solubifization or ttie complex when the deavage-specrfic conditions are supplied. Such 
conditions indude oxidizing and redudng reagents. pH conditions, spedfic enzyme deavage. and otiier 
reagents which promote specific deavage reactions. 

"Ruorophore" refers to a substance or portion tiiereof which is capable of exhibiting fluorescence in tiie 
detect able ra nge. Typically, this fluorescence is in the visible region, and these are common techniques for 

35 its quantitation. Examples of fluorophores which are commonly used indude fluorescein, (usually supplied 
as fluorescein isotfiiocyanate [FTTC] or fluorescein amine), rhodamine, dansyl. and umbelDferone. 



B. General Method 

40 

The deavable bond of ttie invention may be used to conjugate label eitfier to tiie analyte itself, or to 
substances directiy or indirectiy spedficaliy reactive witfi tt In tiie first instance, tiie labeled analyte will 
compete witti tiie unlabeled analyte of ttie sample for a substance spedficaliy reactive wrtii analyte. The 
amount of label bound to tiiis suljstance will tiien. be Inversely proportional to ttie concenti^tion of the 

45 analyte in tiie sample. Alternatively, ttie substance specifically reactive wrtii tiie analyte may be conjugated 
ttirough ttie deavable bond to ttie label, or ttie label may be conjugated to a second reactive substance 
reactive witii ttie substance which reacts directiy vntti tiie analyte in a sandwich-type assay. Qearly. tiie 
sandwich can be extended to many layers if desired, but. generally, such protocols invoh/e reaction of ttie 
sample containing analyte witti a first specifically reacting substance, followed by reaction witti a labeled 

50 material which Is reactive for ttiis first substance. In any event, tiie product of ttie reaction sequence will be 
a predpitated or adsort>ed complex containing label, ttie concentration of which label depends on ttie 
amount of analyte In ttie sample being analyzed. The predprtate or complex is ttien solubifized. 

The variety of sudi protocols is well understood in ttie art For example, where ttie analyte is an 
antigen, a common protocol Is to provide labeled antigen to compete wrtii that in tiie sample for an artibody 

55 spedfic to tfiis antigen. The complex may be further insolubliized by ttie addition of a se«nd antilxxfy 
which eitiier reacts witii a different antigenic determfnant on the antigen or which reacts with the iitibody 
used in tiie original complexation. The resulting predpitate is ttien separated from ttie Oquid phase and 
redissotved. 
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In another typical approach, rather than attaching label to the antigen In competition with the analvte an 

^Tl^ T T'^: T''" ''^^'^^ "'^ ' to torm the'tgina7S,^^!nr^m^^^^ 

which can then be further Insolubifeed by addition of another antibody. In another ^maZ 

.ntint'^r"'?^" " ^^'^ ^ ^''^^y- '"""""^ -"ay be formed using either an 

antgen specfic against this antibody or an antibody raised against it K an antgen is aa^reih^ 
a compew-ve antibody may be labeled, or the antigen itself Ly carry the ?n^?a2Sr1Lir^^^ 
an anybody raised to one of the members of the original complex Sr7es the la^J ^ 

J"^ ^ "^^^ adsorbing or covalently attaching one of the reaction 

V f°"' ' "^^^ ^'"P'^'' ««^*^ to this support For exUpf^ 

anbbody speanc to an anUgen analyte can be adsorbed, treated with the sample to to ^.Z^ Td *^ 

' orbyr:^':?j;:rc " -"^^ " ^"^^ ^ oo^^t:'.t^z 

^JJ^ °' *" '"mention lies in providing a mechanism for labeling a component of the 

complex formed in such a way that It remains stable " during the comJlexlT^n^hS^o 
S^„"::;'tH ? if^"'^ to yield a solubllized laSel free oT r<S,mXr^? 

« labero: ef,t^^r„g1 i^^^ ^^^"^ "'"^'^^"^ ^^^^ 

In general, such Unkers are characterized by moieties which contain: 

(1) a first reaction site for "pemianent" conjugation to the label- 

(2) another site physically separated from the first for conjugation to the specific reaction participant: 
30 (3) between these sites, a cleavable bond 

— ^^^^ rT^Tiri- : 



Preparation of Unkers and Labeled Reagents 
40 ~ " 

and ?ci^"Srl° Sfr I?^'' ^ 7^ °^ functionalities is appropriate, including amino groups, thiol groups 
^^^ J^ K '° ^^^'"^ "''"P'®'' participant, a variety is also avSable. espec^y ^ 

Sml^"- ""^^ °' ^ °' compositions. If. as is most commonfy the case. thepartciSin tS 

« ma7~«; rsr ^'^^ °^ ^^-^^^^ *ioether.^o?StC 

dithiJ^L^STifSl'^.'^^^''^'^ ''""'^ ""^'^ ""^y a ^sulfide linkage (cleavable by for examole 

gfs^^TpSr ^^"'^ - ^ ^ whi^^er'a 

.n I. » ?!'^r ^'"'"^^'J "y 3^^'able linkers may be suitable. For example. BSOCOES (Pierce Chemical Co ^ 
as a b^deSf I^'S^^^^ different Lno group^n^ mS.Sd^ 

cleav^le bv SSSL ?r<i L" '!^!.'^^ ' °^ ^°™'«9 «"^ide li-nkages. ar^d is 

« h«!^ Penodate EGS contains smilar linking functionality but is cleavable by hydroxylainine DSP s 
a homolinker capable of forming amide linkages, but is cleavable by thiol "yawxyiamine. DSP is 

55 exam^SrS^w.* lniea.e6ia^ a^e prepared as described in the 

The following examples are intended to illustrate but not to limit the invention. 
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Example 1 

Preparation of 1 .6-DK5-fluoresceinvlthioufeido>-3,4-dithiahexane: (pFDTH) 
((F^NHCSNHCHiChtS-W 

To a round bottom flask containing 10 ml of a solvent mixture of pyridine, water and triethylamine 
(9:15K).1 Vfv/v) was dissolved 90 mg (0.4 mmoles) of cystamine dihydrochloride. Fluorescein 
isothiocyanate (FTTC. OA mmoles. 325 mg) was added to the above solution in portions during a period of 
30 mtnutes. The reaction mixture was allowed to stir at ambient temperature overnight Removal of tiie 
solvents under reduced pressure gave an orange solid. This material was slumed in 10 ml of H,0 and 25 ml 
of 0.2 M of ammonium acetate, then washed witii 12 ml of water. Further purification was done by 
dissolution in 2 ml of 1 N NaOH and precipitation wftti B N HQ. The precipitation procedure was repeated 
tttree more times. The cmde product title compound was 190 mg after drying (P,Os. 60" C). An analytical 
sample was obtained by preparative TLC on silica witii chlorofomnmettianolKoncentrated ammonium 
hydroxide (v/v/v, 10:103). the plate was dried, and then redeveloped wfth ethyl acetate.-mettianol-5N 
ammonium hydroxide (v/vAr. 6:3:1). 

Microanalysis = Calc for C«H„N.0«S4 = C. 59.35; H. 3.66; N. 6.02; 0. 17.20; S. 13 76 
Found: C. 56.28: H. 3.97; N. 5.53; S. 12.66; ash. 529. 
Ckjn^cted for ash: C, 59.24; H, 4.18; N. 5.82; S. 13.33. 

Example 2 

Preparation of 3-(2-Pyridyl ditfilo)oroplonyl-F(abT, Conjugates (PDTP) n-F(abT, 
25 ((Py-S-S-CH,CH,CO)„.F(ab')^ £-J— e 

Freeze dried rabbit F(ab% (3.0 mg. Jackson Immuno-research Labs) was dissolved in 0.5 ml of 0.10 M 
tris. 5 mM ethylerjediamine tetraacetic disodium salt (EDTA). pH 8. 0. The exact protein concenttation was 
determined at 280 mm using extinction of 1.48 g-' I cm-' and molecular weight of F(ab% of 92000 N- 

30 Succinimidyl-3-(2 pyridyl ditiiio)-propionate (SPDP) (3.1 mg. Pierce) was dissolved in 100 ul dry dimethyl- 
fbrmamide and stored under argon. SPDP solution. 6 ul. was added in 0.5 ui increments, one addition per 
15 seconds to rapidly stining F(ab'), solution at 4''C. The mixhire was stinwl for one hour after last addition 
then was dialyzed against 5 125 ml portions of 0.1 M phosphate. 5 mM EDTA. pH 6.0. over two days at 
4»C. The product was analyzed for incorporation of PDTP groups on ttte protein by addition of 1 ul 

35 cysteamine hydrochloride (1.3 » 10-» M, Sigma) to 24 ul of SPDP-labeled F(ab% 76 ul of 01 M 
phosphate-5 mM EDTA-pH 6.0 buffer, and 200m of 0.05 M bris pH 8.0 buffer. The number of 2.ttiiopyridine 
groups fiberated from the protein was determined at 343 nm using an extinction of 7300 M-Vn-' and using 
the original protein concentration corrected for dilution. The product has 12 bound PDTP groups per mole. 
In an identical manner, a second conjugate was prepared using 2 ul of the above SPDP in dry DMF 

40 solution to label F(ab), to give tiie product of 6 PDTP groups per mole. 

In a similar manner, conjugates of otfier specific reaction participants, including ferritin. IgE. goat anti- 
IgE, and Triiodotiiyronine (TJ are prepared. 

45 Example 3 

^^^ of Cleavable Labeled Reanent 7 .(5-fluoresceinvlfliioureidoM.5<lithaiheptanovl-Ffab^CQniuff atftr 
((F-NHCSNHCH,CHi-S-S-CH,CH/;0)m-F(ab')2) 

The DFDTH prepared in Example 1 was reduced to ttie suHhydryl monomer. F-NHCSNHCH£H^H by 
dissolving 2.0 mg of DFDTH in 80 ul DMF. 50 ul deionlzed water, and 10 u of 0.5 M sodium carbonate' pH 
9.5 witti wanning to 50»C. The resulting solution was slowly added to 1860 ul of 0.1 M phosphate. 5 mM 
EDTA. pH 6X) buffer witii stining. The stock. 100 ul. was mixed witii 100 ul of 0.5 M tris pH 8.8 and 18 ul 
of lOmM dittiioeryttiritol under argon, thin-layer chromatography, chloroformmeflianol. concertrated am- 
monia (10:103. vA^^^). was used to monitor tiie reaction. 
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After reduction was 50% complete. 15 minutes, the solution was slowly added with raoid stirrino at 
room temperature to 200 ul of 5.3 " 10- M of (PDTP)..F(ab'), conjugate JreparS Tn Ex^L 2Tnde 
argon. The solution was stirred for 30 minutes after last addition and Ln l^^Tto l ^^'l cm <S 
5 luflL ^tH "'"h" °' " P'^^'^^' ' ^^^^ ^ «'"te! The protein produrt vSch 

' Of 'VTo^^'o^^^^^i ^ ^ 

5Pe*oscSr'?t%t'*"''^2r!,Jl"°''^ '^'^'^ °' "'^ P^"^"*^ by W-VIS 

spectroscopy at 492 nm and 280 nm in 0.5 M sodium carbonate pH 9.5 buffer The mola^ ratio of 

ro lir^^V^^Tr :fif^'^ molar extinctions for boL fluores^ in "^SoTS^-S-' a 

10 492 nm. 20.500 M-'cm" at 280 nm. and from F(ab% extinction of 1 48 a-'l cm- at J>«n nm . 
weight of 92.000. The conjugates were found to liave 1.9 and Trlo^ins^r mo^F(^x f^^^ 
and were designated P.. .F(abO. and P„,F(ab^ respectiv^y. (p" Tnhc^NHC^^^^^ 

« obtain ' """"^ """^"^^ °' '9^' T, were reacted with reduced DFDTH to 

F'm -fem'tin; 
-IgE; 

F'm -goat anti-lgE; and 
F'm -Tfc respectively. 

20 

Example 4 

^ Cleavage of Ruorescein from F(ab\ Coniuoates with Dithioervthritol (DTE) 

Pii>F(ab% solution. 60 ul. was mixed with 20 ml of 1.5. M tris pH 8.8 and 3 ul of 10 mM DTE m o i m 
If • ' "T; Chromatography. chlo,ofom.:m'ethanorconcentr^i rmon^ iVio-S 

v/v/v) was used to monitor the reaction. After the cleavage reaction was qreater thir9or^,^nL J Si 

J w I °' conjugated fluorescein was determined by UV-VIS 

Wfroscoopy (descnbed above). Qeavage of fluorescein from the protein was 94TSnDlete In in 

.dentcal manner the extent of cleavage from the FVrF(ab% was determined to beleo^^ 

rs 

Example 5 

Fluorescence Enhancement b^r Ogavage from Redissolved ImmunocnmpUvoc p^p(^^ Coniuo.t.. 

h-hPlw^'^' "1?"^*® ^1° "'^ ^° anti-rabbit Ig (Western Chemical) were added to six assav 

taibes Sodium phosphate. 0.01 M - 0.87% sodium chloride . 0.1% sodium azide pH yJ (10 u7 PBS^^ 

rpm. Supematants were decanted and the pellets from three of the assav tuSs ZdJZ^TlfJ^ 



Sample 




55 F'l.9F(ab')2 37422 50134 



1.34 



F'5.7F(ab')2 38720 



67398 1.74 
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Example 6 

Determination of Ferritin in Senjm 

The conjugated labeled reagent synthesized In Example 3 using fenltin as specific reaction participant 
IS used as a competitive reagent Afiquots of serum can tiien be tested for fenltin by incubation at sy^C for 
4 hours with 20 ul containing tiie reagent in carbonate buffer, 0.01 M. pH 8.6. To titis Is added 20 ul of a 
mixture of goat anti-femtin serum and rabbit anti-goat Ig senim in phosphate-buffered saline. Following 
mcubation to form tfie immune complex. 100 ill of cold 20% aqueous solution of polyetiiylene glycol (8.000 
MW) IS added to ttie mixture, and tfie resulting precipitate is separated by centrifugation. After discarding 
tiie supernatant tt>e precipitate is dissoh/ed in aqueous phosphate buffer, pH 11.9. 

The dissolved complex is treated witii 25 ul of redudng agent containing 1.00 mM ditfiioeryttiritol. The 
resulting solution contains the dissociated 2-(5-fiuoresceinylureido)ethyl mercaptan and is transferred to a 
flow cell for reading the fluorescence. 



Example 7 
Determination of T, 

.The F'„ T, prepared in Example 3 is used as reagent Samples are tested for tiie quantity of T, 
contained by treating the samples witii goat anti-T, antibody attached to macrobeads to obtain an immune 
complex. After incubation at 37«C for an hour, the samples are washed witfi phosphate buffered saline. Th 
mnmune complex of the beads is then dissolved in base, and tiie dissolved complex treated wttfi the 
dithioerythritol as above and tiie fluorescence measured. 



Example 8 
Determination of IgE 

Microtiter wells are coated witii unlabeled goat anti-lgE antibody and treated witii sample to be tested 
for IgE content After washing, tiie wells are treated witti reagent of Example 3 prepared witii goat anti-lgE 
as ttie specific reaction participant The wells are again washed and tiien treated witii base to dissoh^e tfie 
complex. The complex is reacted witii a solution containing 2.5. ^ 10-* M dittiioerytfiritDl to release tii 
fluorophore as tiie 2-(5-fiuoresceinylureido)etiiyl mercaptan. 



Example 9 
Determination of Tj 



The F„-T, prepared in Example 3 is used as reagent Samples are tested for tiie quantity of T, The 
mixture of samples. F'„ -T, and goat anti-T, antibody solution is intiDduced to reaction vessel coated witii 
anti-goat Ig antibody. After incubation, tiie vessels are washed, ttie immune complex is dissolved in base 
and ttie drssoh^ed complex treated witii tiie drtfiioerytiiritol as above and ttie fluorescence measured 



Claims 

1. A compound of formula 
F-NHCSNHCHaCH^H 

or 

(F-NHCSNHCH,CH^K 
or a product of fomiula 
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(F-NHCSNHCH,CH^SCH,CH,CO)„-X 

^iSfdfromll'rnSl''''' ' ^"^"^^ from 1 to 15 and X is a specific reaction partidpam 

s«'«cted from an antbody or .mmunospeclfic portion tliereof.bi^^^^ ^ 
5 2. A compound of cialm 1 wlierein F is fluorosceinyl. 

3. A compound of claim 1 wh rein X is selected from rabbit F(ab%. ferritin. IgE. goat anti-lgE and T 
^mn • determining the amount of an analyte in a sample suspet^d of c^nZ^ ihTJivte 

compnsing reacting the sample with a reagent containing at least one substance s^SK^Te 2 

. ."'"'"'^ ^'■''^ ^ '^^^^^'^ conjugated to a com^eZ s^r^mp^x 

2! """J^gf containing at least one bond cleavable under conditions compatible T*e L^r dSo 
^e^cleavable bond to release the label from the solubilized complex and mLuring the lo^li ^'S 

- i^n^I°^ ^ ^ ^ an antigen and the process comprises- 

. forming an immune complex by a method selected from process composes 

a) mijdng the sample witii a known amount of a conjugate of the antigen and the label the coni„nste 

c) mixing the sample with anti-antigen antibody and with a coniuoate of an an«.flnt.Knrt„ i / 

immun^pea-fic portion tt,ereoO and the label. «,e conjugate contai^Tcltarabir^o^r' ' 

an lirrrby a^mM^^S" ^-^^^ 

thereo^JTSl! ItJ^T "''^ °^ ' '^"^^^^ °^ ^f'^V «^ immunospecffic portion 

ttiereop and tfie label, ttie conjugate containing the cleavable bond, and reacting tiie mixture wwTan ^tinpn 
against tfie antibody (or immunospedfic portion ttiereof): ^9®" 

™..n«o2j^''''"^J*'® ^^'^ ^ conjugate of an antigen immunoreactive witii the antibodv tor im. 
munospeafic porton thereoO and the label, tiie conjugate containing the deavableTnranr ^ 

c) maing tiie sample with an antigen immunoreactive with the antibody for imr^unosr^rifir r^o^ion 

antigen and label, the conjugate containing the cleavable l>ond 

Ih. Li » *™ * » 8 >*"ei" «» cl-v3b,e bo« ,s a dls«de bond, ard 

as defined in any one of claims 1 to 3 

. „r 'Sl^rr ^ » ^ in 3*ab,. packaged 
bl f ^il^SlST^J" ° "» "^'"'"S »» cl«waMe bond: 

coJi'::rr4^:r^d'^^ ^ » • ^--^^ 

^^ns «ilh pa*asod qoantltlos ol approprtato addition., raagents and InanWiona lo, conducUng «» 



9 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



. AopticaciOA number 



8 
8 



DOCUMENTS CONSIDERED TO BE RELE VANT 



°'^| tJS - A - 4 548 908 (KAMEDA) 

* Claims 1-3 * 

* Claim 12 ♦ 



D,Ai 



^.^r ^ '^^^ (CARLSSON 
et al. ) 

* Abstract ♦ 



US - A - -4 232 11 Q (CARLSSON 
et al.) 



toeUm 

|1.2,4 
10 

1,4 



1,2,4 



Abstract 



US - A - 4 476 228 (HUCHZERMEIER | 1-3 
* Totality * 



Th* praMnt tMFCh rapoft l)M bMo drawn up (or aa dMiM 



PUMotMareti 

VIENNA 



EP 87302949. 0 

CLASSinCATION OF THE 
»WJCATI0W(h>t.a.4) 

G 01 N 33/533 
G 01 N 33/563 
G 01 N 33/78 
G 01 N 33/90 
C 07 D 493/10 



TECHNtCAL FIELDS 
SgARCME0(tm.a.4) 



G 01 N 33/00 
C 07 D 493/ 00 



Euminar 

SCHNASS 



X 
Y 

A : 
0: 
P : 



OMtofomplMion of tiM March 

24-06-1987 

CATEQORYOFCITEOOOCUMEHtT t : ^'^r v^^r^r^ ^^^^ 

ptrtioilerty mievtnt if taken at ne 2£!l5£?5IIl^^"*^*' ^* Put>l»»hed on. or 

SiJi'S^ 5!?^^ ^ combined with another 
poajment of the same category 
technolofltcilbeckflround 
non-writttn ditclosure 
jntermediate document 



^ after the filing dale 
O: ^ment cited in the application 
L : doctmiem cited for othS%aeone 



